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MISERS GOLD DUST COLLECTION AND CLOUD CHARACTERIZATION

Allen S. Afason, David L. Finnegan, Gregory K. Flayhurst,
Robert Rayn~ond, Jr., Roland C. Ilagan, Gary Luedemunn,

Kenneth H, Wohletz

Los Alamos National L~boratory, Los Aktmos, NM 87545

,MISERS GOLD was a surface detonation of 2445 [ens of
ammonium niwate-fuel oil blasting agent conducted by the Defense
Nuclear Agency for a variety of reseurch purposes. This report
presents the results of tin experiment designed !O study the dust
cloud over the 24-hour period following the detonation.

The cloud was sampled by aircraft to obtain material needed
to characterize the quantity of dust lofted, the source regions of the
cloud, tirid the size, shape, and mineralogical characteristics of the
particles. Elemental tracers and organic dyes were emplaced in the
charge and in surrounding areas. Analyses were done by
instrumental neutron activation analysis (I NAA), fluorimetry,
scanning electron microscopy (SEM), und energy-dispersive
spectrometry (EDS). Tracer dtita define the source regions of the
dust cloud. Extensive particle size distribution (Iata were obtained.

The major emphases pluccd cm the dust cloud study were
dc[ermi~a[ion of the totul mass lofted, its density imd distribution
v,ith altitude, tracking of the cloud, characterization of the source
regions tind size, shape, tind mineralogy of the dust particles in
v;irious portions of the cloud. These objectives were tiddrcsstxl by
the cmpluccment of one clementtil tracer within the charge and five
buried ill the surrounding tcrrtiin, und by collecting airborne dust
Sdmplcs, Samples were collcctcd by u well-chaructcrized filter
s:lmplcr carried by the WIY-57F ;lircr~ft shown in figure I

“1’hc amount of dust collcctcd on cuch Piiss through the cloud
w;is dctermirwd by weighing of the filters, f;igurc 2 shows the dust
dcnslty V,S, kigh[, The cstimiltu.! dust inventory ilt sampling time
Wil S ~lll~ltlittl!d by il$SUllli[lg ttlilt the ~lolld is ~(}lllp(lSCll ol’
cylindriu:~lly symmctricul lily~r!$, ttlill thL! ilircril!t fll!W thl!
di;lmcttrs of lhc cylin(lcrs, :1nd [Ililt C:lch Sillllplc Wil S
rcprc:$ut)t;ltivu of” Ihc height r;lt]gc I)UIWUUII th~ tl~lll’-(l islilfl(’l?s to
IIIU il(l,j;l~l!lll \Ullllll(!S. ‘1’tl~ (Itl(lorrcclcd (! StilllilIC of Iotill dUSt ill(~l”t



al sampling time is 3.0/3 x IOy g. However, the iridium tracer
results discussed below indicate thar the cloud geometry used
overestimated the ex[ent of the cloud, and a more pluusible
estimate would be 1.S x log g,

The iridium tracer density was determined by lNAA, and is
shown as a function of height in figure 3. The tracer was
inventoried by the same approach used for the dust in [he
preceding partigraph after the local soil background and tii:sr bltink
were subtracted. The percentage recovered was calcu!tited from
the known amount emplaced. The indium, which is rel;ltively
volatile, was located toward the upper portion of the cloud but wus
reco~~ered to the extent of 172!%. This is attributed 10 [he errors in

cloud geometry as discussed above, itnd lhis value has been used to
correct the dust lofting es[imate.

Figure 4 shows an overview of the diagnostic cloud triljcctory
and sampling flights conducted at 5 and 24 hours following the
detonation, Iridium tracer und locution data from those flights are
presented in figures 5 and 6,

Pitrticles were removed from the filters by destroying the
cellulose filter mitterial and the organic ester with which it was
impregnittcd in a low temperature asher, This procedure, done
directly on the SEM slide, htis been shown to have negligible losses
or effects on particle characteristics, The particles were then
embedded in epoxy directly on the slide and the prep:~ration
polished for ex;irnination. The SEM-EDS analysis is uutomated ,:uch
th:~t purticle sizes, sh;~pes, !lnd semi-quantitative compositions ;Irc
determined in a single scan of u suction. l~~rti~le fl~~ss distributions

from shortly utter cietonittiort :IId tIom ~; and 24 hours I;itcr ;Irc
shown in figures 7 through 9, Corresponding mineralogy is shown
in figures 10 through 12.

This work wus sponsored by [hc Defense Nuclear Agency
under IACR() H9-H30, tusk Ctodc itnd [itlc: RA/RY, A~ros[]il~~
Systems V&ll Above Ground ‘1’csting, work unit ctdc UII(I title:
()()()14, l)tlst C’ollcction itlld C’10Ud (Ttliir,ictcriziltit)n MISI{RS (;()[.1),
work uni[ ltliinii~cr: Milj [1. Wild~, [I SAI;.



TIIE FOLLOW’lXG CAPTIONS AND FIGURES WILL NOT BE PRINTFD IN
II IE PROCEEDINGS, BUT WILL CONSTITUTE TIIE POSTER
PRESENTATION:

FIGURE CAPTION

}VB-S7F atmospheric research aircraft

Dust density vs. height
Iridium density v.r. height
Cloud trajectory and sampling flight paths
Sample locations and iridium densi[ies (ng/m~) tit 5 hours
San]ple locations and iridium densities (ng/m~) at 24 hours
Purticle muss distribution by diameter at 42 minutes
Particle muss distribution by diumcter at 5 hours
}’;lrticlc miiss distribution by di:lmeter ut 24 hours
Ylincrulogy at 42 minutes
Mincr:ilogy at 5 hours
Yliner:tlogy at 24 hours





. . . .

HEIGHT ~ GRIM

LEVEL (km)

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

\ .0

0,5

0.0

I.l+u:az

\
● 1+0:47

\,

●.Tt O:42

/0’0’”0:34
● T+(J:29

I
01,0:26

I
● T+O:23

/
dT+O:!9

\
● T*o:\6



HEIGHT-. auaxl
LEWL (W

5.0

4.5

4.0

35

3.0

2.5

2.0

\ .5

1.0

0.5

00

}.T >0:52 oT+O:ll

\
●,T,0:47

\
● T+O:42

\
● T+ O:39

/

f

TtO:34

● T+O:29

/
yT+O:26

I
0T,0:23

I
~T+o:19

I
@T+O:t6

● T+1:02

o 100 200 300 400 500 600 700

INDIUM LIE NSITV (ngm3)



z

‘m
m

-

z

“*
m

●*
d

I

z

‘al k~_
N

110° w 105° w 100

I1

I

k-

q

. ..””*
■m.m -

=%?4

●9
,*

,mm
,* I

2

~

95° w 90° w



z

o ~_

z .’
,“

.’

C3’‘

z
o

/

0.00

.’
.-

10.03

.
..’

/

0.08 \

w .-L-
m

107°W 106°W 105° w 104° w 103° w 1020 w



w

0.14

0.18

.—— ——— _ .._. — _ . . . .. ..—

I
I

i

I
1 7i
I
I

~

1
I
I

I

,
i

.-— - —— ———

96° W

0.12

/

“1

B

J-0.14

-~

\_ —.—

— _._—— — .——-—--. -.—-—..—.—- ------ .— ----- .— -..

95’ w 94° w

.— -



?liqht 1 tiltor 10

0.1

b

0.01

O.*OS

a
8
8
s

O.ual

9

●

0.00001

●

0.000001

.
●

●

7 v v
10

di8





flight 3 filter 3

c1

0.01

.

0.001

n
●

s 0.000t:
s

9

0.06001

. ●
/4

● 00s001

/
d

4.

a
10

dia



---

flight 1 tilt-r 10



J

.

1—’ CA

f AXIS



?tight 3 filter 3

1

$


